
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) Worid Intellectual Property Or^anizatioo

International Bureau

(43) International Publication Date

7 March 2002 (07.03^002) PCT

liilliiiillilEiiiiiOnUIH

(10) Interaational Publication Number

wo 02/18487 Al

(51) iDteroational Patcot ClassificatioD^: C08L 23/04.

23/10. 23/16, COSK SAX). C08L 21/00

(21) iDternatioaal Application Number: PCT/NLOl/00619

(22) iDtemationalFiliDgDatc: 22 August 2001 (22.08.2001)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

1016055 30 August 2000 (30.08.2000) NL

(71) Applicant Oor aildesignatedStates except US); DSM N.V,
[NUNL]; Het Overloon 1, NL-64U IE Heerlen (NL).

(72) Inventors; and

(75) loventora/Applicants tfor US only): SCHMIDT, Ange-
Uka lDEOT-3; Holstcibeck 26. NL^166 JR Siitaid (NL).

SOLIMAN, Maria [N17NL); Aan de Undc 11. NL-61 18

AN Nicuwsiadi (NL). TACX, Jacobus, Christinas,

Joseph us, Franciscus [NL/NL]; Bisschop Boemiansstraai

60. N1.-6041 XN Roennond (NL). WILLEMS, Edwin
INL/NL]; Rolandsweg 8, NL-6136 BV Sinaid (NL).

(74) Agent: DORRESTIJN, Antoon; DSM Patents & Trade-

marks. P.O. Box 9, NL-6160MA Geleen (NL).

(81) Designated States (national): AE. AG, AL, AM. AT, AU,
AZ. BA. BB. BG. BR, BY, BZ. CA, CH, CN. CO, CR. CU,
CZ. DE, DK, DM, DZ, EC. EE, ES, FI, GB, CD. GE, GH.
GM, HR, HU. ID, IL. IN, IS, JP. KE, KG, KP, KR. K2,LC
LK. LR, LS, Ur, LU, LV. MA. MD. MG, MK, MN. MW,
MX. MZ, NO, NZ. PH, PL. PT, RO. RU. SD. SE, SG, SI,

SK, SL, TJ. TM, TR, TT, TZ, UA, UG. US, UZ, VN, YU,
ZA,ZW.

(84) Designated States (regional): ARIPO patent (GH. GM,
KE, LS. MW, MZ, SD. SL, SZ. TZ, UG, ZW). Eurasian
patent (AM, AZ, BY, KG. KZ. MD. RU, TJ. TM), European
patent (AT, BE. CH. CY, DE. DK, ES. FI. FR. GB, GR. IE.

IT, LU, MC NL. PT, SE. TR), OAPl patent (BF. BJ. CF.
CG. CI, CM, GA, GN. GQ. GW. ML. MR. NE. SN, TD.
TG).

Published:

— with international search report

For two-letter codes and other abbreviations, refer to the 'Vuid-
ance Notes on Codes andAbbreviations"appearing at the begin-
ning ofeach regular issue ofthe PCT Gazette.

00

00
.

(54) Title: THERMOPLASTIC ELASTOMER WITH IMPROVED LOW TF-MPERATURE PROPERTIES

0(57) Abstract: Thermoplastic elastomer composition comprising: a) at least one ihennoplastic polyolcfin polymer b) ai least one
dynamically vulcanized rubber in which the quantity of a) is 10-90 % by weight and the quantity of b) is 90-10% by weight relarive> to the total quantity of thennoplastic polyolefin polymer and rubber and c) I -250 parts of oil per 100 parts of rubber, in which the^ oil comprises an isopaialfinic oil.



wo 02/18487 PCT/NLOl/00619

THERMOPLASTIC ELASTOMER WITH IMPROVED
LOW TEMPERATURE PROPERTIES

5

The invention relates to a thermoplastic elastomer composition

comprising:

a) at least one themioplastic polyoleftnic polymer

b) at least one dynamically vulcanized njbber

1 0 in which the quantity of a) is 10-90 % by vveight and the quantity of

b) is 90-10 % by vveight relative to the total quantity of thennoplastic

polyolefinic polymer and rubber, and

c) 1-250 parts of oil per 100 parts of mbber.

Such ttiermoplastic elastomer compositions are known from

15 US-A'431 1628. The tiiermopiastic elastomer compositions comprise a blend of a

thermoplastic polyolefinic polymer, a dynamically vulcanized rubk}er and mineral

type of extender oil such as aromatic, naphtalenic or paraffinic oil or mixtures

tiiereof. A drawt>ack of the described thermoplastic elastomer compositions is the

fact that they have poor low temperature impact properties, especially for high

20 hardness compositions. This poor low temperature impact performance can be

ascribed to the presence of the thermoplastic polyoiefinic polymer in the

thermoplastic elastomer composition. The higher the quantity of thermoplastic

polyolefinic polymer the worse ttie low temperature impact performance.

The object of ttie present invention Is to completely or largely

25 eliminate the stated drawback.

This object is achieved according to tiie invention by the

thermoplastic elastomer composition comprising an isoparaffinic oil.

Surprisingly, it has been found that the thennoplastic elastomer

compositions according to the invention show very good low temperature impact

30 properties. A further advantage is that the thermoplastic elastomer compositions

show a good UV resistance. Moreover the tiiermoplastic elastomer compositions

have a low fogging value which makes them suitable for use in for example

automotive interior applications.

From EP-A-315363 it is known to prepare EPDM compositions

35 comprising a polyalphaolefinic oil. However, EP-A-315363 is silent about the

impact resistance of the EPDM compositions and does not mention nor suggest

ttienmoplastic elastomers.
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Thermoplastic elastomer compositions which comprise

dynamically vulcanized mbber are known per se and are described in general

terms In "Handbook of Themioplastic Elastomers, by B.M. Walker/CP. Rader.

chapter 4, Elastomeric Alloy Thermoplastic Vulcanisates, Van Nostrand Reinhold,

5 New Yoric 1988".

Suitable themioplastic polyolefinic polymers in the themioplastic

elastomer composition according to the Invention are the themioplastic polyolefins

known per se. Examples of ttiese tiiermoplastic polyolefins are polyethylene,

polypropylene, random or block copolymers of polypropylene, polybutene,

10 polymethylpentene or copolymers of ethylene with alphaolefins such as a

copolymer of ethylene and 1-butene or ethylene and 1-octene.

Preferably the thermoplastic elastomer composition comprises

polyethylene or polypropylene as themioplastic polyolefin.

A suitable quantity of the tiiermoplastic polyolefinic polymer in

15 the tiiermoplastic elastomer composition according to ttie invention is between 10-

90 % by weight relative to tiie total quantity of tiiemnoplastic polyolefinic polymer

and rubber Preferably ttie quantity of the thermoplastic,polyolefinic polymer is

between 20-85 % by weight relative to tiie total quantity of tiiemrioplastic

polyolefinic polymer and rubber.

20 Suitable rubbers in the tiiemrioplastic elastomer composition

according to the invention are rubbers that can be dynamically vuk:dnized. During

the preparation of ttie thennoptastic elastomer composition, the rubber and the

ttiemioplastic polyolefinic polymer are heated and mixed, with the rubber being

vulcanized. Such vulcanization is refen^d to as dynamic vulcanization because it

25 takes place during the melt mixing of ttie thermoplastic elastomer composition.

The dynamically vulcanized rubber in the tiiermoplastic elastomer composition is

dispersed in a matrix of tiie tiiermoplastic polyolefinic polymer. Examples of

suitable rubbers are the following rubbers or a mixture tiiereof: SBR (styrene-

butadiene rubber, copolymer of styrene and butadiene), NBR (nitrite rubber,

30 copolymer of butadiene and acrylonitrile), IIR (butyl rubber, copolymer of

isobutene and isoprene) or BR (butadiene mbber). Ottier examples of suitable

rubbers are styrene-containing block copolymers: SBS (Styrene butadiene block

copolymer), SEES (styrene ethytene/butadiene styrene block copolymer). SIPS

(styrene isoprene block copolymer).
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Yet more examples of suitable rubbers are olefinic rubbers;

these are rubbers based on homopolymers and copolymers of potyolefinic

polymers. Examples of these are EPDM rubber (copolymer of ethylene, propylene

and a third monomer) or a mbcture of EPM rubber (copolymer of ethylene and

5 propylene) and EPDM rubber.

Preferably, the dynamically vulcanizied rubber in the

themdoplastic elastomer composition according to the invention is an olefinic

rubber. It is especially preferred for the dynamically vulcanized rubber in the

thermoplastic elastomer composition according to the invention to be a copolymer

10 of ethylene, propylene and a third monomer (EPDM) or a mixture of EPDM and a

copolymer of ethylene and propylene (EP) or a copolymer of ethylene with a

higher alphaolefin or a mixture of EPDM, EP, styrene butadiene block copolymer

(SBS) and/or styrene ethylene/butadiene styrene block copolymer (SEBS).

A suitable quantity of the dynamically vulcanized rubber in the

15 thennoplastic elastomer composition according to the inventton is between 90-10

% by weight relative to the total quantity of thermoplastic polyolefmic polymer and

rubber. Preferably, the quantity of the dynamically vulcanized mbber is between

80-15 % by weight relative to the total quantify of themnoplastic polyolefinic

polymer and rubber.

20 The thermoplastic elastomer composition according to the

invention comprises between 1-250 parts of oil per 100 parts of rubber. Preferably

the quantity of oil is between 50-200 parts per 100 parts of mbber. It is especially

prefenBd for the thermoplastic elastomer composition to comprise between 100-

160 parts of ofl per 100 parts of rubber.

25 Any known isoparafTmk: oil may be used in the thermoplastic

elastomer composition according to the invention. Isoparaffinic oil is also known

as polyalfaolefinic oil which is a colourless, odourless, isoparaffinic, synthetic fluid

of high purity composed of hydrogenated oligomers. Polyalfaolefinic oil comprises

oligomers of alphaolefins which contain alphaolefin monomer units of at least 3

30 carison atoms. Examplary oligomers of alphaolefins contain monomer units with

from 6 to 12 carbon atoms. Preferred oligomers of alphaolefins contain monomers

with 10 carbon atoms. Preferably, use is made of isoparaffinic oil with a weight-

average molecular weight of 1000 g/mole or lower. Isoparaffinic oil with a weight-

average molecular weight of between 250 and 700 g/mole is especially preferred.

35 Isoparaffinic oil with a weight-average molecular weight of between 400 and 600
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g/mole ts even more preferred.

In the thennoplastic elastomer composition acxonding to the invention

there may be present, besides the isoparaffinic oil, for example one or more other

oils. Suitable oils that may be used in addition to the isoparaffinic oil are for

5 example mineral paraffinic oil, naphthenic oil, aromatic oil or mixtures thereof.

Preferably a highly hydrogenated oil is used in v\^ich the concentration of

aromatic compounds is preferably less than 4wL% and the concentration of polar

compounds is less than 0.3 wL%. An example of such oil is PennzUltra (TM)

1199, supplied by Pennzoil in the United States of America. The quantity of

10 isoparaffinic oil in the thermoplastic elastomer composition according to the

invention is preferably at least 25 % by weight of the total quantity of oil. More

preferably the thermoplastic elastomer composition comprises at least SO % by

weight isoparaffinic oil relative to the total quantity of oil.

In addition, the thermoplastic elastomer composition according

t5 to the invention may comprise customary and known additives. Examples of such

additives are fillers, reinforcing agents, colourants and stabilizers.

A process for produdng the thermoplastic elastomer

compositions vi^ich comprise dynamically vulcanized mbber is known per se and

is described in general terms in US-A-4,31 1,628. That process is suitable for

20 producing the thermoplastic elastomer composition according to the invention.

A suitable process comprises for example mixing and heating the thennoplastic

polyofefinic polymer with the rubber, the vulcanising agent and additives, if any, at

a temperature above the melting point of the thennoplastic polyolefinic polymer in

v^ch the mbber Is dynamically vulcanized and the thermoplastic elastomer

25 composition is formed.

The point in time at which the oil that is present in the

thermoplastic elastomer composition according to the invention is metered is not

critical. In the process, the oil is added for example before or after the dynamic

vulcanization of the rubber. It is also possible for the oil to be added parUy before

30 and partly after the dynamic vulcanization of the rubber. It is also possible for tiie

rubber used to be pre-mixed with the desired quantity of oil or a proportion

thereof.

Suitable vulcanizing agents for the themnopiasti'c elastomer

composition according to the invention are the vulcanizing agents known per se

35 for vulcanizing the stated rubbers. Examples of suitable vulcanizing agents are
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phenol resins, peroxide, alkoxysilane and hydrosHane compounds.

The above-mentioned process for produdng the thermoplastic

elastomer composition according to the invention may be earned out with the aid

of items of equipment known per se. Examples of suitable items of equipment are

S extruders, mixers and kneaders.

The thermoplastic elastomer composition according to the

invention may be used in moulded articles vi^ich are applied in cars, equipment

and constructions. Examples hereof are airbag covers, fuel lines, hoses,

dashboard foils, door panels, spoilers, mud flaps, seals, boots, strips and exterior

0 trim.

The invention is elucidated with reference to the following

examples, without being limited thereto.

Example I

5 The following materials were metered to a ZSK40 40-mm twin-

screw extruder.

100 parts by weight of EPDM rubber (Keltan® 509 supplied by DSM)

250 parts by weight of polypropylene (Stamylan® P13E10 supplied by DSM)

10 parts by weight of talc (of Sigma-Aldrich)

[0 5 parts by v^ight of zinc oxkle (ZnO supplied by Sigma-Aldrich)

1 part by weight of zinc stearate (supplied by Sigma-Aldrich)

1.5 parts by weight of phenol resin (SP1045 supplied by Schenectady)

1 part by weight of tin(ll)chloride (SnCl2.2H20 supplied by Alldrich)

1.5 parts by weight of anttoxidant (Irganox® 1076 supplied by Ciba Geigy)

!5 140 parts by weight of isoparaffinic oil (Nexbase ® 2006 supplied by Neste).

The extruder heating system had been adjusted to a temperature of 205'C.

The metered materials were mixed, in which process the EPOM rubber was

dynamically vulcanized. Thermoplastic elastomer composition I was obtained in

the process.

\0 Test specimens were prepared from thermoplastic elastomer I and their properties

were measured according to the test standards stated in Table 1
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Table 1

rropeiiy 1 esi siancKiiu

Uiri 909Uw

Tensile strength ISO 37

Modulus 100% ISO 37

Modulus 300% ISO 37

Elongation at break ISO 37

Compression set, 70 hC3'C IS0815/B

Compression set» 22 h/70*C ISO 81S/B

Notched lzod<4S°C IS018(V4A

Fogging DIN 75201/B

UVtest surface P.SA D47 1431/-G (1992)

The results of the performed tests are shown in Table 3.

5 Comparative experiment A

The isoparaffinic oil of Example I was teplaced by an equal

quantity of mineral paraffinic oil, Sunpar©150, from Sun Oil.

The applied quantities of the various components are stated in Table 2.

The properties of thermoplastic elastomer A'v»ere determined according to the

10 tests in Table 1 . The results are stated in Table 3.

Example il

A proportion of the isoparaffinic oil, 50 parts by weight, of

Example I vi^s replaced by an equal quantity of a mineral paraffinic oil,

15 Sunpar®150, from Sun Oil.

The applied quantities of tiie various components are stated in Table 2.

The properties of thermoplastic elastomer II were determined according to the

tests of Table 1. The results are stated in Table 3.

20 Example III

The oil of example I was replaced by 60 parts by weight of

isoparaffinic oil (Nexbase®2004 from Neste) and 100 parts by weight of Sunpar®

150.
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The quantity polypropylene was lowered to 40 parts by weight.

The quantity of talc was increased to 30 parts by weight and the quantity of phenol

resin was increased to 3.5 parts by weight

The applied quantities of the various components are stated in Table 2.

5 The properties of thermoplastic elastomer III were determined according to the

tests of Table 1 . The results are stated in Table 3.
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Analysis of the test results in Table 3 indicate that thermoplastic

elastomer compositions comprising isoparaffinic oil show improved low

temperature impact properties in comparison with thermoplastic elastomer

compositions comprising only mineral paraffinic oil.
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CLAIMS

1 . Thermoplastic elastomer composition comprising:

a) at least one thermoplastic polyolefinic polymer

5 b) at least one dynamically vulcanized mbber

in which the quantity of a) is 10-90 % by weight and the quantity of b)

is 90-10 % by weight relative to the total quantity of thermoplastic

polyolefinic polymer and rubber and

c) 1-250 parts of oil per 100 parts of mbber,

10 characterised in that the thermoplastic elastomer composition comprises

an isoparaffinic oil.

2. Thermoplastic elastomer composition according to Claim 1 , characterized

in that the isoparaffinic oil has a weight average molecular weight of 1000

g/mole or lower.

15 3. Thermoplastic elastomer composition according to Claim 2,

characterized in that the isoparaffinic oil has a weight average molecular

weight of between 250 and 700 g/mole.

4. Thermoplastic elastomer composition according to Claim 3, characterized

in that the isoparaffinic oil has a weight average molecular weight of

20 between 400and 600 g/mole.

5. Thermoplastic elastomer composition according to Claim 1 , characterized

in that the quantity of oil is between 50-200 parts per 100 parts of rubber.

6. Thermoplastic elastomer composition according to Claim 5, characterized

in that the quantity of oil is between 100-160 parts per 100 parts of

25 rubber.

7. Thermoplastic elastomer composition according to Claim 1 , characterised

in that the thermoplastic polyolefinic polymer is polyethylene or

polypropylene.

8. Thermoplastic elastomer composition according to Claim 1 , characterized

30 in that the dynamically vulcanized rubber is an olefinic rubber.

9. Thenmoplastic elastomer composition according to Claim 8, characterized

in that the dynamically vulcanized rubber is a copolymer of ethylene,

propylene and a third monomer (EPDM) or a mixture of EPDM and a

copolymer of ethylene and propylene (EPM) or a copolymer of ethylene

35 with a higher alphaolefin or a mixture of EPDM, EPM, styrene butadiene
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block copolymer (SBS) and/or styrene ethylene/butadiene styrene block

copolymer (SEBS),

1 0. Moulded article containing a themioplastic elastomer composition

according to Claims 1-9.
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